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(57) ABSTRACT 

A method of implanting a spinal prosthesis comprises insert 
ing a ?rst member between superior and inferior spinous 
processes associated With respective superior and inferior 
vertebrae. The superior and inferior vertebrae are separated 
by an intermediate vertebra. The method further includes 
inserting a second member through a channel in the ?rst 
member. After the second member is inserted, the method 
requires removing the second member from the channel and 
inserting a third member through the channel. The third mem 
ber has a different stiffness than the second member. Finally, 
the method requires anchoring the third member to the inter 
mediate vertebra, While the third member is inserted through 
the channel. The third member is anchored at ?rst and second 
locations disposed on respective ?rst and second lateral sides 
of the intermediate vertebra. 
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INTERVERTEBRAL PROSTHETIC DEVICE 
FOR SPINAL STABILIZATION AND METHOD 

OF IMPLANTING SAME 

[0001] This application is a continuation of application Ser. 
No. 11/333,91 9, ?led Jan. 18, 2006, the disclosure ofWhich is 
incorporated herein by reference. 

BACKGROUND 

[0002] The present invention relates to an intervertebral 
prosthetic device for stabilizing the human spine, and a 
method of implanting same. 
Spinal discs that extend betWeen adjacent vertebrae in verte 
bral columns of the human body provide critical support 
betWeen the adjacent vertebrae While permitting multiple 
degrees of motion. 
[0003] These discs can rupture, degenerate, and/ or protrude 
by injury, degradation, disease, or the like to such a degree 
that the intervertebral space betWeen adjacent vertebrae col 
lapses as the disc loses at least a part of its support function, 
Which can cause impingement of the nerve roots and severe 
pain. 
[0004] In these cases, intervertebral prosthetic devices have 
been designed that can be implanted betWeen the adjacent 
vertebrae, both anterior and posterior of the column and are 
supported by the respective spinous processes of the verte 
brae to prevent the collapse of the intervertebral space 
betWeen the adjacent vertebrae and provide motion stabiliZa 
tion of the spine. Many of these devices are supported 
betWeen the spinous processes of the adjacent vertebrae. 
[0005] In some situations it is often necessary to remove the 
laminae and the spinous process from at least one of the 
adjacent vertebrae to get proper decompression. In other situ 
ations, the defective disc is removed and tWo vertebral seg 
ments are fused together to stop any motion betWeen the 
segments and thus relieve the pain. When tWo adjacent ver 
tebrae are fused, the laminae and the spinous process of at 
least one vertebra are no longer needed and are therefore often 
removed. 
[0006] HoWever, in both of the above situations involving 
removal of a spinous process, it Would be impossible to 
implant an intervertebral prosthetic device of the above type 
since the device requires support from both processes. 

SUMMARY 

[0007] According to an embodiment of the invention, an 
intervertebral prosthetic device is provided that is implant 
able betWeen tWo adjacent vertebrae, at least one of Which is 
void of a spinous process, to provide motion stabilization. 
[0008] Various embodiments of the invention may possess 
one or more of the above features and advantages, or provide 
one or more solutions to the above problems existing in the 
prior art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a side elevational vieW of an adult human 
vertebral column. 
[0010] FIG. 2 is a posterior elevational vieW of the column 
of FIG. 1. 
[0011] FIG. 3 is an enlarged, front elevational vieW of one 
of the vertebrae of the column of FIGS. 1 and 2. 
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[0012] FIG. 4 is an enlarged, partial, isometric vieW of a 
portion of the column of FIGS. 1 and 2, including the loWer 
three vertebrae of the column, and depicting an intervertebral 
prosthetic device according to an embodiment of the inven 
tion implanted betWeen tWo adjacent vertebrae. 
[0013] FIG. 5 is an enlarged, isometric, exploded vieW of 
the prosthetic device of FIG. 4. 
[0014] FIG. 6 is a cross-sectional vieW of the implanted 
device of FIGS. 4 and 5. 
[0015] FIG. 7 is an enlarged, isometric, exploded vieW of an 
alternate embodiment of the prosthetic device of FIG. 5. 

DETAILED DESCRIPTION 

[0016] With reference to FIGS. 1 and 2, the reference 
numeral 1 0 refers, in general, to a human vertebral column 1 0. 
The loWer portion of the vertebral column 10 is shoWn and 
includes the lumbar region 12, the vertebra V6, and the coc 
cyx 16. The ?exible, soft portion of the vertebral column 10, 
Which includes the thoracic region and the cervical region, is 
not shoWn. 
[0017] The lumbar region 12 of the vertebral column 10 
includes ?ve vertebrae V1, V2, V3, V4 and V5 separated by 
intervertebral discs D1, D2, D3, and D4, With the disc D1 
extending betWeen the vertebrae V1 and V2, the disc D2 
extending betWeen the vertebrae V2 and V3, the disc D3 
extending betWeen the vertebrae V3 and V4, and the disc D4 
extending betWeen the vertebrae V4 and V5. 
[0018] The vertebra V6 includes ?ve fused vertebrae, one 
of Which is a superior vertebra V6 separated from the vertebra 
V5 by a disc D5. The other four fused vertebrae of the sacrum 
14 are referred to collectively as V7. A disc D6 separates the 
vertebra V6 from the coccyx 16 Which includes four fused 
vertebrae (not referenced). 
[0019] With reference to FIG. 3, the vertebra V5 includes 
tWo laminae 20a and 20b extending to either side (as vieWed 
in FIG. 2) of a spinous process 22 that projects posteriorly 
from the juncture of the tWo laminae. TWo transverse pro 
cesses 24a and 24b extend laterally from the laminae 20a and 
20b, respectively, and tWo pedicles 26a and 26b extend infe 
riorly from the processes 24a and 24b to a vertebral body 28. 
Since the other vertebrae V1 -V3 are similar to the vertebra V5 
they Will not be described in detail. Also, V4 is similar to V5 
With the exception that the spinous process 22 of V4 has been 
removed for one or both of the reasons set forth beloW. 

[0020] Referring to FIG. 4, it Will be assumed that, for one 
or more of the reasons set forth above, the vertebrae V4 and 
V5 are not being adequately supported by the disc D4 and that 
it is therefore necessary to provide supplemental support and 
stabiliZation of these vertebrae. As stated above, it Will also be 
assumed that the spinous process 22 of V4 has been removed. 
[0021] An intervertebral disc prosthetic device 40 accord 
ing to an embodiment of the invention is provided Which is 
adapted to be implanted betWeen the spinous processes 22 of 
the vertebrae V3 and V5. The prosthetic device 40 is shoWn in 
detail in FIGS. 5 and 6 and includes a spacer 42 Which is 
substantially rectangular in shape With the exception that tWo 
curved notches 42a and 42b are formed in the respective end 
portions thereof. A laterally extending channel 420, having a 
substantially rectangular cross section, extends through the 
entire Width of the spacer 42 approximately midWay betWeen 
the notches 42a and 42b. 
[0022] An insert 44 is provided that is dimensioned so as to 
extend in the channel 420 With minimum clearance. Tabs 46a 
and 46b extend out from the respective ends of the insert 44 
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and elongated openings 46c and 46d extend through the 
respective tabs. The length of the insert 44 substantially cor 
responds to the length of the channel 420 so that When the 
insert is inserted in the channel, the tabs 46a and 46b project 
outWardly from the channel. 
[0023] TWo protrusions 48a and 48b extend from the sides 
of the tab 46a and tWo protrusions 48c and 48d extend from 
the sides of the tab 46b. The protrusions are for the purpose of 
receiving tethers, or the like, to tether the device 40 to the 
vertebrae V4 and/ or V5. 

[0024] Since the spinous process of the vertebra V4 has 
been removed, the device 40 is implanted betWeen the 
spinous process 22 of the vertebra V3 and the spinous process 
22 of the vertebra V5. In the implanted position shoWn in 
FIGS. 4 and 6, the spinous process 22 of the vertebra V3 
extends in the notch 42a of the spacer 42, and the spinous 
process 22 of the vertebra V5 extends in the notch 42b. The 
dimensions of the device 40 are such that, When it is 
implanted in this manner, the elongated openings 46c and 46d 
extend over the pedicles 26a and 26b (FIG. 3) of the vertebra 
V4. 

[0025] Then, tWo screWs, one of Which is referred to by the 
reference numeral 49 in FIGS. 4 and 6, are inserted through 
the elongated openings 42c and 42d, respectively, of the 
spacer 42. Torque is applied to the screWs 49 so that they are 
driven into the pedicles 26a and 26b of the vertebra V4. The 
elongated openings 46c and 46d in the tabs 46a and 46b, 
respectively, enable the screWs 49 to be adjusted laterally and 
to be angled toWards the pedicles 26a and 26b as necessary so 
that they can be driven into the pedicles. 

[0026] Although not shoWn in the draWing, tethers can be 
tied betWeen the protrusions 46a-46d and the vertebrae V3, 
V4, and/or V5 to provide additional support and resistance. 
[0027] As examples of the materials making up the spacer 
42 and the insert 44, the spacer can be of a relatively soft 
material, such as soft plastic, including silicone, While the 
insert can be of a relatively stiff material, such as hard plastic 
or rubber. In the latter context, the surgeon could be provided 
With several inserts 44 that vary in stiffness, and once the 
condition of the vertebrae V4 and V5 (FIG. 4), and therefore 
the desired stiffness, is determined, the proper insert 44 canbe 
selected. 

[0028] When the device 40 is implanted in the manner 
discussed above, the relatively ?exible, soft spacer 42 pro 
vides non-rigid connections to the vertebrae V3 and V5 that 
readily conforms to the spinous processes 22 of the vertebrae 
V3 andV5 and provides excellent shock absorption, While the 
insert 44 adds stiffness, compressive strength and durability, 
and the screWs 49 provide a rigid connection to the vertebra 
V4. 

[0029] A prosthetic device 50 according to another 
embodiment is shoWn in detail in FIG. 7 and includes a spacer 
52 Which is substantially rectangular in shape With the excep 
tion that a curved notch 52a, is formed in one end portion. A 
tab 52b projects from the other end of the spacer 52 for 
reasons to be described. 

[0030] A spacer 54 is also provided Which is substantially 
rectangular in shape With the exception that a curved notch 
54a is formed in one end portion and a tab 54b projects from 
the other end of the spacer 54. 

[0031] A connector 56 is designed to ?t over the tabs 52b 
and 54b of the spacers 52 and 54, respectively, to connect 

Jan. 28, 2010 

them. To this end, the connector 56 has a through opening 5611 
With a cross section slightly greater than the cross sections of 
the tabs 52b and 54b. 
[0032] TWo tabs 56c and 56b extend out from the respective 
ends of the connector 56, and elongated openings 56e and 56d 
extend through the respective tabs for receiving screWs, for 
reasons to be described. 

[0033] TWo protrusions 58a and 58b extend from the sides 
of the tab 56b and tWo protrusions 58c and 58d extend from 
the sides of the tab 560. The protrusions are for the purpose of 
receiving tethers, or the like, to tether the device 50 to the 
vertebrae V4 and/ or V5. 

[0034] To connect the spacers 52 and 54, their respective 
tabs 52b and 54b are inserted into the opening 56a of the 
connector 56 from opposite ends of the opening until the 
corresponding shoulders of the spacers 52 and 54 engage the 
corresponding ends of the connector 56. The spacers 52 and 
54 and the connector are siZed so that the tabs 52b and 54b 
engage the inner Wall of the connector 56 in a friction ?t so as 
to retain the spacers 52 and 54 in the connector. 

[0035] Since the spinous process of the vertebra V4 has 
been removed, the device 50 is implanted betWeen the 
spinous process 22 of the vertebra V3 and the spinous process 
22 of the vertebra V5. In the implanted position, the spinous 
process 22 of the vertebra V3 extends in the notch 52a of the 
spacer 42, and the spinous process 22 of the vertebra V5 
extends in the notch 54a. The dimensions of the device 50 are 
such that, When it is implanted in this manner, the elongated 
openings 56d and 56e extend over the pedicles 26a and 26b 
(FIG. 3) of the vertebra V4. 
[0036] Although not shoWn in the draWing, tethers can be 
tied betWeen the protrusions 58a-58d and the vertebrae V3, 
V4, and/ or V5 to provide additional support and resistance. 
[0037] The spacers 52 and 54 could be fabricated from a 
relatively soft material, such as soft plastic, including sili 
cone, While the connector 56 could be fabricated from a 
relatively stiff material, such as hard plastic or rubber. In the 
latter context, the surgeon could be provided With several 
connectors 56 that vary in stiffness. Thus, once the surgeon 
ascertains the condition of the vertebrae V3, V4, andV5 (FIG. 
3) and determines the particular stiffness that is needed, the 
proper connector 56 can be selected. 

[0038] Thus, When the device 50 is implanted betWeen the 
spinous processes 22 of the vertebrae V3 and V5 in the man 
ner discussed above, the relatively ?exible, soft spacers 52 
and 54 provide a non-rigid connection to the vertebrae V3 and 
V5 that readily conforms to the spinous processes 22 of the 
vertebrae V3 and V5, and provides excellent shock absorp 
tion. Also, the connector 56 adds stiffness, compressive 
strength and durability, and the screWs 49 provide a rigid 
connection to the vertebra V4. 

[0039] It is understood that other variations may be made in 
the foregoing Without departing from the invention and 
examples of some variations are as folloWs: 

[0040] Any conventional substance that promotes bone 
groWth, such as HA coating, BMP, or the like, can be incor 
porated in the prosthetic device of the above embodiments. 
[0041] One or more of the components of the above devices 
may have through holes formed therein to improve integra 
tion of the bone groWth. 
[0042] The surfaces of the body member de?ning the notch 
can be treated, such as by providing teeth, ridges, knurling, 
etc., to better grip the spinous processes and the adapters. 
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[0043] The body member can be fabricated of a perma 
nently deformable material thus providing a clamping action 
against the spinous process. 
[0044] The spacers and associated components of one or 
more of the above embodiments may vary in shape, siZe, 
composition, and physical properties. 
[0045] Through openings can be provided through one or 
more components of each of the above prosthetic devices to 
receive tethers for attaching the devices to a vertebra or to a 
spinous process. 
[0046] The prosthetic device of each of the above embodi 
ments can be placed betWeen tWo vertebrae in the vertebral 
column 10 other than the ones described above. 
[0047] The prosthetic device of each of the above embodi 
ments can be fabricated from materials other than those 
described above. 
[0048] The relative stiff components described above could 
be made of a resorbable material so that their stiffness Would 
change over time. 
[0049] The prosthesis of the above embodiments can be 
implanted betWeen body portions other than vertebrae. 
[0050] In the embodiment of FIG. 7, the spacers 52 and 54 
can be fabricated from a relatively stiff material and the 
connector 56 from a relatively soft, ?exible material. 
[0051] The prostheses of the above embodiments can be 
inserted betWeen tWo vertebrae folloWing a discectemy in 
Which a disc betWeen the adjacent vertebrae is removed, or a 
corpectomy in Which at least one vertebra is removed. 
[0052] The spatial references made above, such as “under”, 
“over”, “betWeen”, “?exible, soft”, “loWer”, “top”, “bottom”, 
etc. are for the purpose of illustration only and do not limit the 
speci?c orientation or location of the structure described 
above. 
[0053] The preceding speci?c embodiments are illustrative 
of the practice of the invention. It is to be understood, there 
fore, that other expedients knoWn to those skilled in the art or 
disclosed herein, may be employed Without departing from 
the invention or the scope of the appended claims, as detailed 
above. In the claims, means-plus-function clauses are 
intended to cover the structures described herein as perform 
ing the recited function and not only structural equivalents but 
also equivalent structures. Thus, although a nail and a screW 
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may not be structural equivalents in that a nail employs a 
cylindrical surface to secure Wooden parts together, Whereas 
a screW employs a helical surface, in the environment of 
fastening Wooden parts a nail and a screW are equivalent 
structures. 
What is claimed is: 
1. A prosthetic device for insertion in a spinal column, the 

device comprising: 
a ?rst member of a relatively ?exible material, the ?rst 
member having a superior end having a ?rst notch 
formed therein siZed to cradle a spinous process of an 
upper vertebra; 

a second member of a relatively ?exible material, the sec 
ond member having an inferior end having a second 
notch formed therein siZed to cradle a spinous process of 
a loWer vertebra; 

a third member of a relatively stiff material and having a 
different stiffness than the ?rst member and the second 
member, the third member being located betWeen the 
?rst member and the second member; and 

means for providing a rigid connection of the third member 
to a vertebra located betWeen the upper vertebra and the 
loWer vertebra. 

2. The device of claim 1 Wherein the means for providing 
the rigid connection comprises tWo screWs extending through 
openings de?ned at lateral end portions of the third member. 

3. The device of claim 1 further comprising means on the 
third member for receiving a cable to tether the device to at 
least one of the vertebrae. 

4. The device of claim 1 Wherein the superior end of the ?rst 
member and the inferior end of the second member are spaced 
a su?icient distance apart to cradle the spinous processes of 
the upper and loWer vertebrae When the upper and loWer 
vertebrae are not adjacent. 

5. The device of claim 1 Wherein the ?rst member has an 
inferior end de?ning an inferiorly extending tab, the second 
member has a superior end de?ning a superiorly extending 
tab, and the third member de?nes a superior opening for 
receiving the inferiorly extending tab of the ?rst member and 
an inferior opening for receiving the superiorly extending tab 
of the second member. 

* * * * * 


